THE first question that might be asked in regard to the subject under discussion is what symptoms and signs should lead us to suspect that intra-cranial complications may develop in cases of septic infection of the ear; and, in order to eliminate as far as possible the symptoms of the primary disease, discussion might be largely restricted to those cases in which adequate drainage has been established by spontaneous rupture of the drum or paracentesis, mastoidectomy, or operation on the internal ear.
THE first question that might be asked in regard to the subject under discussion is what symptoms and signs should lead us to suspect that intra-cranial complications may develop in cases of septic infection of the ear; and, in order to eliminate as far as possible the symptoms of the primary disease, discussion might be largely restricted to those cases in which adequate drainage has been established by spontaneous rupture of the drum or paracentesis, mastoidectomy, or operation on the internal ear.
Symptoms of invasion.-In cases of acute ear disease, if, in spite of efficient drainage, the patient continues to feel ill, has no appetite, has fever with corresponding increase in pulse-rate, and complains of headache, which may be unilateral or bilateral, spread of infection is indicated. These symptoms of invasion may, after a few days, subside, and not recur, their disappearance being probably due to mildness of the infection and the patient's natural powers of resistance. Such abortive attacks are not uncommon, but as we shall see when considering the clinical course of chronic abscess, danger is not necessarily over although acute symptoms have gone.
On the other hand, the symptoms of invasion may not subside but merge into those of acute intra-cranial complications, such as lateral sinus thrombosis, extradural abscess, meningitis, and encephalitis. Nevertheless, the preliminary symptoms are the same in both groups of cases, and their importance as indicating extension of infection can hardly be over-estimated. The fact that they frequently disappear and are not followed by further complications does not alter their possible significance. They should, because of the danger of chronic abscess, constitute a warning that all may not yet be well, and should demand periodic examination of the patient for at least some months.
The same general symptoms of invasion can also often be traced in the histories of cases of chronic aural discharge, in which intra-cranial complications have arisen. As with acute otitis or mastoiditis, when they are merely preliminary to the development to some acute complication, such as meningitis, they are lost sight of in the general picture. But with chronic complications such as cerebral abscess, they are often neglected, partly because they may have occurred weeks or months before the abscess declares itself, or because, being transient, they bave been diagnosed as an attack of influenza, or the result of temporary blockage of the aural discharge.
Acute intra-cranial complications.-Of the many different complications that may immediately follow the svmptoms of invasion and develop acutely, I propose to confine my remarks to a few only. Lateral sinus thrombosis.-The appearauce of a swinging temperature, with shivering or definite rigors, and tenderness over the jugular Veins, are th-e classical indications of this condition. Sometimes, however, the clinical picture is less clear and additional evidence would be of the greatest help. This can sometimes be afforded by Queckenstedt's test, which gives positive findings of value if the suspected sinus is blocked by a thrombus. The test consists of ascertaining whether, with the patient lying on his side and in the horizontal position, the M.AR.-OTOL. 1 pressure of the cerebrospinal fluid, as measured by a manometer attached to a needle inserted into the lumbar theca, is raised by jugular compression on the affected as on the non-affected side. No rise of the fluid in the manometer indicates complete blockage of the sinus, but a mural thrombus would give a less complete result.
Extra-dural abscess.-The diagnosis of extra-dural abscess. is notoriously difficult, especially in cases of acute otitis media and mastoiditis before drainage has been established, for the symptoms are overshadowed by those of the aural condition. With pus under tension in the middle ear and the drum intact, pain is referred not only to the ear but also to the regions of the skull above and behind it, but incision or rupture of the drum immediately relieves the headache as well as the earache. As regards mastoiditis, Dr. Symonds has told me that he doubts whether uncomplicated mastoid disease is associated with the spontaneous complaint of headache, although tenderness to pressure is an almost constant and very important sign. If that is so, it is a clinical observation of the greatest help, for if the middle ear is being adequately drained, and there is no evidence of involvement of the internal ear or mastoid cells, persistence of unilateral headache. varying in intensity, and especially if associated with tenderness of the skull to pressure or percussion in front or above the ear or behind the mastoid, should raise suspicion of the presence of an extra-dural collection of pus. An abscess confined to this situation does not give rise to focal or general signs of cerebral compression.
Meningitis.-I do not propose to describe the clinical picture, familiar to all, of generalized meningeal inflammation. The significance, however, of the condition usually called serous meningitis might be worth a moment's consideration. Personally, I feel strongly that the term serous" ought to be given up, for it has no pathological meaning, and obscures the issue. There is only one form of meningitis that is due to extension of septic infection. It may be mild or severe, localized or general, but in each case it is caused by pyogenic organisms involving the meninges directly. When the infection is slight and of low virulence, no organisms are found in the cerebrospinal fluid, although other changes, such as increase in mononuclear cells, are present. If the primary source of infection is dealt with, and there is no abscess in the brain, meninges or extra-dural space, the meningitisfrequently clears up, and is then labelled-wrongly, I believeserous meningitis," whereas in reality the case is one of mild pyogenic meningitis. The absence of organisms in the cerebrospinal fluid drawn off by lumbar puncture is of great prognostic value. For example, when brain abscess or mastoiditis is associated with meningitis the question arises as to whether it is worth while operating to drain the pus. Most aural surgeons will, I think, agree that it is, provided that organisms cannot be found in any numbers in the spinal fluid.
Lbcalized non-suppurative encephalitis.-In his excellent paper on "The Diagnosis and Localization of Cerebral Abscess " [1], Dr. Symonds again drew attention to those cases in which, although the clinical picture strongly suggests cerebral abscess, yet the condition clears up spontaneously. They are not common, but each of us must have had some experience of them and been surprised at the end-result. The following is an instructive example of thispuzzling complication A woman, aged 56, early in January, 1929, complalned of pain behind her left eye, for which no apparent cause could be found by an ophthalmic surgeon. Soon afterwards she had an attack of influenza, followed by acute pain in her left ear, severe vertical headache and post-nasal, discharge. The aural surgeon who examined her on" January 17 o6nsidered that the headache was due to sphenoidal sinusitis. She had also, howe`ver, acute otitis media, with a bfrlging drum, which was not then incised. Her temperature at this time was at most 990 F. The ear became more painful, although the headache diminiiished, and the drum did not burst. On January 24 there was some tenderness over the 16ft Ainastoid, which was 623 opened, but granulations only were found. The surgeon exposed the dura in the middle anld posterior fossaw and examined the lateral sinus, but they appeared to be normal. On washing them out both sphenoidal sinuses were found to be clear, but the antra were full of thick creamy pus. After these operations the temperature rose a little, and on January 30 the patient had a slight rigor. On February 3 the lateral sinus and the dura were again explored and the dura in the middle fossa was incised, with negative results. On February 4 she was dull mentally and slightly aphasic, with a temperature of 1000 F. On February 6 the cerebrospinal fluid was examined and found to be normal. Total and differential blood-counts were within normal limits. The Wassermann reaction in the blood was negative. On February 8 she was examined by Sir Percy Sargent, who found that she had difficulty in naming objects, and that she made mistakes in writing. He explored the left temporo-sphenoidal lobe, but failed to find pus. Intra-cranial tension was normal. A sample of cerebrospinal fluid drawn off immediately after the operation, was clear, with an albumin content of 0 03%, a slight excess of globulin, 24 polymorphonuclear leucocytes per c.mm., and no organisms. During all this time headaches with occasional vomiting had continued, along with a temperature of about 1000 F., and an irregular pulse. On February 16 pus was discharged from the external auditory meatus for the first time. When I saw her on February 19 she was drowsy and uncooperative. Because of the aphasia, which consisted mainly of a difficulty with names, it was not easy to understand what she said. There was slight papillcedema in the left eye only, and slight right hemiparesis with corresponding reflex changes. The dura was not tense, and because of this and the negative findings at the exploratory operation eleven days before, further operative interference was not advised. She was brought to London where she was under observation by Sir Percy Sargent and myself. Since there was tenderness of her left frontal sinus, an X-ray film was taken and the left sinus was found to be a little denser than the right. Mr. William Morris, however, considered that there was no pus, although the lining of the sinus was thickened from inflammation. She gradually improved in regard to both general and focal signs and on February 22 her temperature was normal. The dura wasrLever tense. When she went home early in March, the fever, headache and vomiting had been gone for some time, the swelling ofher left optic disc had subsided, her speech and power on the right side had greatly improved. Her mental condition, although better, was, however, not quite normal, for she was suspicious and difficult to manage. Her convalescence was uneventful and recovery complete. On December 19, 1929, I saw her again on account of pain in her left ear and forehead due to recurrence of the frontal sinusitis, for the floor of the sinus was tender and the eye was red. At that time, apart from complete deafness in her left ear and lateral nystagmus, I failed to find any other abnormal signs. Her speech and mental functions were perfect. Her doctor reported the other day that she has since remained perfectly well.
In this case, which I regard as one of localized non-purulent encephalitis of the temporo-sphenoidal lobe, the signs pointed clearly to abscess, except for absence of bulging of the dura, which I think is an important negative finding, and may be helpful in similar cases. At the same time, the differential diagnosis, on the clinical evidence, is at present impossible, but a careful study of the condition may reveal points of distinction. Exploration with a brain needle, preferably through a noninfected region, as suggested by Cairns [2] must, in such cases, be used diagnostically, and when it is being carried out the tension of the dura should be noted. There is apparently no definite pathological evidence available as to the nature of nonsuppurative encephalitis. For the present we must assume, with Symonds, that the inflammatory process becomes arrested at the pre-suppurative stage as the result of mildness of the infection and the patient's resistance to it. It would thus be on a par with mild or so-called " serous " meningitis.
That apparently permanent recovery from non-suppurative encephalitis does occur should not, however, blitd us to the possibility of there being a small chronic abscess, which might later light up. All cases should therefore be under suspicion for at least a year.
]¢eningeal abscess.-A little time may profitably be spent in considering " localized purulent meningitis," which Symonds [1] has called " superficial abscess," but for which "meningeal abscess" might be a better term. As he says, for some unknown reason, the infection in the route from ear to brain is stopped at the level of the leptomeninges, and forms pus, which is shut off, so that the infection is prevented from spreading throughout the subarachnoid space. The brain is affected only superficially. He has described two excellent examples of superficial abscess over the temporo-sphenoidal lobe, which were successfully diagnosed and drained, and referred to the occurrence of the same condition over the cerebellum, and the difficulties in diagnosis when in this situation. I may be allowed to describe a case of this kind, since meningeal abscess as a clinical entity is not fully recognized.
F. G., male, aged 30. Admitted to the National Hospital, Queen Square, September 20, 1929. Thirteen years before, his right leg had been amputated because of " sepsis." Three years before admission, a rib was resected for the same reason. About this time he had pain in his right ear, without discharge, and there was swelling " below his right eye." Two weeks before admission, when cleaning his car in the sun, he had pain in his head and right eye whilst stooping. An ache developed behind his right ear, and on the following day he was unable to go to work because of giddiness. The headache increased in intensity up to four days before admission, since when it had slightly diminished. At times he had been delirious, calling out, singing and clutching the bed-clothes, but at other times he was quite sensible.' There was, however, an almost constant ache on both sides of his head, without throbbing. During the short periods of freedom he was aware of pain behind his right ear, which was not severe. There was no history of twitching, convulsions or abnormal sensations in his limbs, but his temperature had been raised. On examination the patient lay still, holding his head with his hands, obviously in severe pain. He appeared to be above the average in intelligence. His memory was good and he was cooperative. The' nasal margins of the optic discs were a little blurred, and the veins were full. There was fine nystagmus in all directions, the quick component being in the direction of fixation. All the facial muscles on the right side were almost completely paralysed, and he was deaf in the right ear, bone conduction being greater than air conduction. The functions of the cranial nerves were otherwise normal. There was no weakness or dystonia of limbs, and repeated movements were well performed by both upper limbs, but the right upper limb could be bumped aside a little more readily than the left, and the finger-nose-finger test was carried out a little unsteadily by both arms. Reflexes and sensibility were unimpaired. There was, however, marked rigidity of the neck, although Kernig's sign was negative. Heart, lungs and abdomen were clear. The white cell count was normal. Osteitis, labyrinthitis and extra-dural abscess were suspected. On September 20, the right mastoid and middle ear were explored, and the dura was exposed in the middle and posterior fossEe, but no pus was found. On September 23 it was noted that the temperature had been as high as 1030 F. for the past few days. The patient complained of pain in his right ear with a tendency to shoot forwards. The nasal margins of the discs were blurred, especially on the right side, and there was very marked nystagmus, coarser to the right. No other possible cerebellar signs could then be found, but on September 24 they appeared and imore on the right side. His right hand was clumsy, and his right upper limb hypotonic and unsteady when outstretched. There was also incoordination of this limb which performed repeated movements badly. Cervical rigidity was not so marked as before, but headache was very severe. The following changes were found in the cerebrospinal fluid: cobweb coagulum, 510 cells per c.mm. (45% lymphocytes, 50% polymorphocytes, 5% large mononuclears), total protein 0 -16%, Nonne-Apelt and Pandy tests positive, chlorides 0. 685%, glucose 0.066%; no organisms in films or growth on culture media.
The diagnosis of right cerebellar abscess was made. That evening, the right lobe of the cerebellum was exposed and explored, but no abscess was found. On September 25 the respirations became slow, and the pulse was 80; on lumbar puncture, the cerebrospinal fluid was found to be turbid and under a pressure of 300 mm. The patient died. On post-mortem examination, a collection of greenish-yellow pus was found in the region of the right cerebellopontine angle, the brain tissue at the junction of pons and medulla being inflamed and infiltrated with greenish pus. No deep abscess was present in the cerebellum or elsewhere.
There was, however, an erosion of the bone extending downwards from the internal auditory ineatus to the lower edge of the petrous.
One of the mistakes that was made in this case was failure to examine the cerebrospinal fluid before clear cerebellar signs appeared. The negative results from exploration of the ear and extra-dural space, in the presence of severe headache fever, neck rigidity, and blurring of the optic discs, led us to suspect an intra-cranial abscess which, on the indefinite evidence, was not localized, although increase in the nystagmus should have been given more weight. I considered, probably wrongly, that the early nystagmus and the giddiness were labyrinthine in origin, whereas, in the light of later events, they were more likely due to the increased accumulation of pus on the surface of the right cerebellar lobe. Early lumbar puncture would have revealed abnormalities in the fluid, evidence of sufficient definiteness to indicate exploration of the posterior fossa. When the operation was performed and no cerebellar abscess was discovered, in view of the clear evidence of the presence of local pus, search should have been made for it in the cerebello-pontine angle.
Chronic intra-cranial complications.-Chronic abscess.-It is a lamentable fact that intra-cranial abscess is often not suspected, in spite of a history of aural infection, until general symptoms of raised pressure or focal signs of a gross and obvious kind have developed, and even then, too often, a wrong diagnosis is made, as the records of any hospital will show. This diagnostic error is common, instead of being infrequent, much more because of faulty investigation of the patient's medical history than because of want of expertness in locating the site of the lesion. And it is in the case of chronic abscess, to which I particularly wish to refer, that the evidence provided by the history is so often of the utmost importance in giving the clue to the nature of the lesion. Once suspicion is aroused that an abscess may be the cause of the general and focal abnormalities, examination of the cerebrospinal fluid will provide additional facts of great importance in the form of increased protein and cell-count. In dealing with this subject I should like again to considel the indications which ought to make us suspect that an abscess may develop or is developing within the brain, rather than to concentrate on the signs that point to its situation. Going back over the histories of cases of proven brain abscess following aural infection, one is struck by the great frequency of occurrence, sometimes immediately after mastoidectomy, of a transient illness of a general kind that is often looked upon as trivial. The symptoms may possibly be those of invasion, or spread of the infection inwards, and may complicate either acute or chronic infections of the ear or mastoid. There are at least three possible consequences of the appearance of such symptoms-(1) the almost immediate development of acute meningitis, encephalitis or lateral sinus infection, (2) permanent recovery, and (3) the formation of a chronic abscess. Encapsulated pus may undoubtedly lie "latent " within the brain, more often in the temporal lobe, especially the right, than in the cerebellum, for many inonths or longer, during which time the patient leads an active and apparently normal life. Examples can be recalled by each of us. But even in those so-called "latent " cases, careful investigation more often than not will reveal a story in which symptoms resembling those of invasion are followed by periodic short phases of poor health, discomfort in the region of the previously affected or still discharging ear, or paroxysmal headache of unexplained origin. In brief, careful historical studies would compel us to take the view that latency is only a comparative term and is acceptable only on the understanding that it signifies more or less good health during the period that precedes the onset of focal or hydrocephalic signs. Throughout the relatively latent phase, ill-health may be more obtrusive and continuous, and yet, unless the possible significance of previous aural trouble is kept in mind, the question of abscess may not be considered, since the symptoms are general and not local, and are those, in the main, of retained pus in any part of the body. But even that possibility may not be realized, chronic constipation (a common symptom of chronic abscess) or a diet that does not meet with approval (for the patient may be losing weight) or such like often being used as convenient diagnostic labels. Careful investigation of the medical history and a greater interest in symptoms would probably prevent many mistakes in diagnosis of chronic cerebral abscess. It is a subject that requires further investigation, for information in regard to it is incomplete. Even so, a not uncommon story is as follows. The patient says that he has been in poor health for some time past, has felt listless, disinclined for work, has been subject to headaches, which, on inquiry, are of the hypertension type, has a poor appetite, is often constipated, for no apparent reason, and may have been losing weight. His relatives declare that he has changed in temperament, for he has been irritable, moody and at times depressed. Occasionally he has felt shivery and if his temperature has' been taken it is-found to be 990 F., or 1000 F., but it becomes normal again within a day or two. If it is recognized that he is ill and his temperature and pulse-rate are recorded for some time, the temperature, although on the whole perhaps subnormal, is apt to show an abnormally large diurnal variation. (Incidentally, if the temperature chart is turned upside down this fluctuation becomes more striking.) The pulse, on the -whole, corresponds to the temperature and is more variable than it ought to be. At the same time the patient at times feels fairly well, and may continue with his business. These are synmptoms of chronic mild septic absorption, and the only symptomatic indication at this stage, apart from the history of aural disease that the cause may be within the brain, is the relative prominence of headache, which may be unilateral on the side of the infected ear, or general; but, if suspicions are thus aroused, confirmatory evidence of the greatest importance is usually obtained by examination of the cerebrospinal fluid, for the pressure of the fluid, as measujred by a manometer, and the protein content are often increased above normal limits, globulin is present, and there is a moderate excess of cells, chiefly lymphocytes. This incubation period precedes the development of signs of a focal lesion and of cleat intra-cranial hypertension, and I would confirm Dr. Symonds' statement that severe paroxysmal headache, vomiting, papilledema and slow pulse are late manifestations and indicate gross increase of pressure within the skull. 'Chronic abscesses of otitic origin ought, in the majority of cases, to be suspected before they appear. In many cases attention is first directed to the intra-cranial incidence of the lesion by signs of meningitis, which may or may not be serious, according to whether organisms are found in the cerebrospinal fluid and the pus is located and evacuated.
Chronic arachnoiditis.-There is another group oI cases which are characterized by recurrent beadaches, and the absence, as a rule, of any other features that might indicate the formation of a chronic brain abscess. There is no loss of appetite, furred tongue, persistent constipation or irregular temperature, and, apart from the headaches, the patients usually feel well; even although they are kept under observation for a long time no other symptoms develop. Such headaches often. resemble in their clinical features those met with after cerebral contusion, which are frequently associated with local thickening of the arachnoid and loculation of cerebrospinal fluid. By analogy this group of headaches complicating aural infection may be the result of chronic arachnoiditis that had been set up by a localized mild meningitis in either the middle or the posterior fossa. It would be interesting to know whether arachnoidal changes of this sort had been founld at operation. Perhaps from the same cause more alarming symptoms may occasionally arise. Thus Cairns [2] has referred to cases of papillcedema without headache which have cleared up spontaneously. In one, however, it was followed by blindness from secondary optic atrophy, although the child remained otherwise healthy. I have no personal experience of this syndrome, the pathogenesis of which must be looked upon as-uncertain until the meninges and brain have been examined either at operation or post-mortem.
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DisCUs8ion.-The PRESIDENT said that ready help from the neurologist and ophthalmologist was most important, and he hoped that one day some neurologist would' devote himself entirely to the assistance of the combined nasal, laryngeal and aural specialities.
With regard to lateral sinus thrombosis, diagnosis of the typical case was of course comparatively simple; it was the recognitioba of the " mural " forms and associated blood infection for which we particularly required help.
Sir JAMES DUNDAS-GRANT said that when the lateral sinus was exposed and there was no blockage, it was easy to get a fluctuation between the internal jugular vein, not exposed, and the exposed sinus; and if this was absent one could be sure there was a complete blockage below. Extradural abscess could exist without any symptoms being present. A discharge from an extradural abscess into the meatus could be recognized as such if an increased flow from the tympanum and meatus was accompanied by diminution of symptoms. There was sometimes what had been described as the " shirt-stud" abscess, i.e., when it had perforated the squamous bone and there was a large subperiosteal coflection of pus outside, and the waist of it (the stud) was in the bone, the other part of the "'stud" being extradural and sometimes issuing by the middle ear and external meatus when pressure was made on the mastoid swelling.
He thought otologists had decided that tenderness over the mastoid in the first week of acute suppurative inflammation in the ear indicated merely a congestion, but if it continued it indicated that inflammnation was established, and that probably there was pus already forming in the superficial cells.
Another point of interest was the question of the localized superficial cerebral abscess. One or two cases had been reported to the Section in which an abscess had been found in an unusual region. He had once had a case in which the first symptom was paresis of the opposite arm, and at the post-mortem examination several superficial abscesses of the brain were discovered.
Dr. Riddoch had referred to the ponto-cerebellar angle. There had been some cases in which cerebellar symptoms had been well marked, but had disappeared when the dura mater was laid open and a puncture made in the meninges allowing the escape of fluid. In conditions in this angle one should keep in mind the labyrinthine reactions: the cold caloric test might show loss of reaction of all the semicircular canals on the affected side and of the vertical canals only on the sound side.
Dr. C. P. SYMONDS said that in most cases in which it was reasonably certain that a cerebral abscess was present, the localization, on neurological grounds, was not particularly difficult. The difficult clinical problem was that of deciding whether there was an abscess or intracranial complication present or not. What were the symptoms and signs which corresponded with the evolution of the intracranial complication ? In a case of proven abscess it would repay one to look back oii the history and try to find the points which should have led one in the first place to suspect invasion. Here he would ask otologists a question: How much, in the way of pain, fever and constitutional disturbance could be allowed for, after an uncomplicated 'case of otitis media after drainage, or simple mastoidectomy ? He would like to hear from otologists what was the normal clinical picture of post-operative convalescence in acute otitis media, or after mastoidectomy. He agreed with Dr. Riddoch that there was a tendency to regard the interval between invasion and declared cerebral abscess as a period of latency, butit was probably no more than relative latency.
Since he had read a paper before this Section three years ago he had learned to recognize a particular clinical picture, which seemed to stand by itself. He had had three fistances of it, and the story in each was much the same: acute otitis media, or an exacerbation of an old otitis media, followed by symptoms indicating meningitis. When the patient was seen there was a swelling of the optic discs, which was surprising to the beholder, in view of the relatively good health and the mildness of the symptom picture. Lumbar puncture showed a gross increase of intra-cranial pressure, though the cerebrospinal fluidfwould be found to be normal. If an exploratory operation was undertaken the dura would be found to be under very great tension. An exploratory puncture in the middle fossa would enter the lateral ventricle at no very great depth, and the cerebrospinal fluid from the ventricle would be found to be normal. There were no localizing signs of cerebellar or temporal"abscess in his three cases, and the patients made a complete recovery.
[Dr. SYMONDS then quoted the details of an interesting typical case seen by Mr. :\V. M. Mollison and himself in September, 1928.] Dr. J. S. FRASER, referring to Dr. Riddoch's criticism of the term " serous meningitis," said that Dr. Riddoch might, if he preferred, call it " mild pyogenic meningitis." In cases especially of extra-dural abscess in the posterior fossa, benign serous meningitis was met with. There were other cases of malignant serous meningitis in which the patient died before the cerebrospinal fluid had become purulent, but those were not now being discussed.
With regard to the case of superficial abscess in the posterior fossa, he asked how the cerebellum was explored. One method was to explore medially to the descending portion of the lateral sinus; the other was posteriorly behind and below the sinus. If the case of superficial abscess in the posterior fossa had been explored medially to the lateral sinus, the abscess about the cerebello-pontine angle would not have been missed.
He was interested to hear Dr. Riddoch mention the time-honoured textbook dictum about tenderness along the internal jugular vein; his (the speaker's own experience) was that this was not a sign of lateral sinus thrombosis. But having got into textbooks it would be difficult to prevent its continued appearance in them.
With regard to headache qua headache, after the mastoid operation had been performlled, the patient in an ordinary case of mastoiditis did not complain of headache, but of pain on moving the head. If a patient who had bad the mastoid operation had severe or generalized headache, he would suspect an intracranial complication, probably meningitis. Dr. Symonds had given a picture which corresponded very closely to what otologists knew as Gradenigo's syndrome, i.e., acute otitis media, paresis of the sixth nerve, and intense pain over the corresponding side of the face due to involvement of the fifth nerve. It was said that this was due to localized meningitis towards the apex of the petrous bone, affecting the sixth nerve as it passed through the dura. In most of these cases the prognosis was good, though some had gone on to purulent meningitis and death.
Mr. WATKYN-THOMAS said that three days ago he saw, for the first time, a case of tenderness over the jugular vein, and in that case the tenderness was due to infected glands surrounding the vein. He did not see how mastoiditis alone could cause headache at the vertex, unless there was some dural involvement, but accessory sinus infection might be a complicating factor. In cerebello-pontine angle conditions be had three times noticed one sign, namely, the firm tucking of the head over to the side affected, the sterno-mastoid muscle not being affected; any attempt to put the head straight was much resented. With regard to the diagnosis between labyrinthine and cerebellar conditions, he thought that as the lesion advanced-when once the destruction was complete-the labyrinthine signs always tended to pass off, whereas the cerebellar signs always became greater.
Mr. T. B. LAYTON, in reply to Dr. Symonds' questions, said he thought that after an operation for acute mastoiditis all the untoward symptoms, including the pain, should have disappeared within forty-eight hours. If not, and one washed out the wound with a pint of saline the temperature would probably come straight down, otherwise a further complication should be suspected. To this there were two exceptions. Inflammation of the mastoid was not of itself a disease; it was part of a general inflammation in the upper respiratory tract, and this might cause the rise in temperature, especially if the mucous membrane of the respiratory tract and the glands of the neck were particularly involved. Secondly, general septiceemia might be arising at the time the mastoid trouble was developing: or the mere fact that one operated in an early stage of inflammation of the bone might determine the septiseemia. He did not think the tenderness over the mastoid was a symptom of inflammation of the cancellous bone and it was this that one wanted to diagnose; it was evidence that the inflammation had spread though the cortical bone and was beginning to involve the periosteum.
With regard to acute otitis media: after the drum-head was ruptured, or after paracentesis pain disappeared at once. If pain was present next day he would begin to suspect that the bone behind the middle-ear was involved. Acute otitis media tended to get well in four days.
Thrombosis of the lateral sinus was a condition which should be left alone, as it was nature's method of arresting the spread of infection, and should only be disturbed if there was reason to believe that the thrombus itself was beginning to break down into pus. This could be suspected at the operation when there were changes in the dura, either oedema or a greyness that showed it was beginning to slough, or if in the middle of the granulations there was a small quantity of pus.
Mr. A. LOWNDES YATES said that he had sometimes gained a hint of likelihood of intra-cranial complications from the type of mastoid revealed at operation. Where the mastoid was pneumatic, pus passed more easily in an outward direction. These were the cases which had tenderness over the mastoid owing to periostitis. In other cases the outer table was thick and the inner table was easily perforated by pus, and patients were then more liable to intra-cranial complications.
Mr. SYDNEY SCOTT said a physician might sometimnes think that an otologist knew a little about the ear only and was not wide awake for other troubles. Some otologists had not forgotten all their miedicine, and were still interested in some branch of general surgery, and so did look out for these cases at an early stage. When it was appreciated that the otologist might have a brain abscess to deal with, so large that it involved the whole temporo-sphenoidal lobe, extending also into the occipital lobe and undiagnosable by the physician or the neurologist, it would be seen that the otologist had his difficulties. He had seen such a case without optic neuritis, and when the dura mater was exposed there was no increase of intra-cranial pressure.
Another type of case was one diagnosed as a brain tumour for two years, but in which an encapsuled brain abscess was found in the region of the uncinate gyrus. Mastoid infections were often associated with other complications. No surgeon should overlook the possibility of an empyeema. He (the speaker) was always anxious to have not only the neurologist, but also the general physician to see his obscure and difficult cases.
Mr. H. V. FORSTER said he used t,o imagine that to explore with a medium-sized needle and serum syringe would not be a reliable method in the diagnosis of brain abscess, until he read two papers by Robert Lund,1 which had impressed him with its value.
During the last 2i years he had used this method in five such cases and found a brain abscess. All the patients had recovered. The method might lead to earlier exploration for brain abscess because the degree of trauma would be negligible should a healthy brain be punctured and the presence of an abscess be excluded.
Dr. RIDDOCH (in reply) said that our knowledge of this important subject was far from complete, and it was probable that much could be gained from its study. For example, after mastoidectomy, patients whose symptoms did not soon disappear after operation should not be lost sight of, and an attempt might be made in hospital practice to keep in touch with them.
In regard to Mr. Fraser's assertion that Dr. Symonds' cases were examples of Gradenigo's syndrome, an essential difference was the development of hydrocephalic signs, such as papillcedema, which inevitably led to the consideration of abscess.
He did not regard the question of the terminology of " serous meningitis " as trivial. Why call this relatively innocuous variety " serous," since meningitis was inevitably associated with increase of fluid in the sub-arachnoid space? The term " serous " had therefore no special pathological significance, and was, in addition, inaccurate as well as a cloak that hid its infective Petiology. BEFORE discussing these changes I should like to say a few words on the collection of the fluid and the tests commonly employed. Owing to the improvements of technique during the last few years the tests have become extremely delicate and reliable, but their reliability depends very largely on the manner in which the fluid is collected. About one out of every five specimens which are sent to the laboratory in which I work, has to be rejected, owing to faulty collection. I know you are all fully aware of these pitfalls and I am bringing them to your notice once again with the hope that you will never cease to impress their importance on the house surgeon or whomsoever collects the fluids.
Changes
The commonest trouble is due to puncture blood. There is scarcely a test which is not ruined by its presence and therefore it is always advisable to collect the fluid into two, three or more tubes with the hope that the latest ones will be free from it.
